Comparative response of right and left ventricles to volume overload.
The cardiac volume data of 49 normal children were compared with those of 23 with secundum atrial septal defect and 24 with patent ductus arteriosus. Significantly smaller ventricular end-diastolic volumes were observed in the normal infants than in older children (right ventricle 53.9 versus 75.5 cm3/m2; left ventricle 46.7 versus 63.6 cm3/m2). "Distensibility" of the right ventricle (DRV), left ventricle (DLV) and left atrium increased normally with age. DRV and DLV were similar shortly after birth; thereafter, DRV increased more rapidly than DLV (mean DRV 12.7; mean DLV 7.8 cm3/m2 per mm Hg, P less than 0.001). In both atrial septal defect and patent ductus arteriosus, the ipsilateral (involved) ventricles had increased volume, increased output, normal ejection fraction and increased distensibility. The contralateral (left) ventricle in atrial septal defect was smaller than normal (39.6 versus 49.7 cm3, P less than 0.001), and had a smaller ejection fraction (0.63 versus 0.71, P less than 0.01) and output (3.70 versus 4.57 liters/min per m2, P less than 0.005). In contrast, the contralateral (right) ventricle in patent ductus arteriosus remained normal. Left atrial maximal volume was larger than normal in atrial septal defect (46.6 versus 35.9 cm3/m2, P less than 0.001). The left atrial and left ventricular volumes in patent ductus arteriosus were, respectively, 152 and 142 percent of normal, indicating comparable response to the volume load. The left head changes in atrial septal defect may be related both to a functionally restrictive defect and to the difference in distensibility of the ventricles.